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Abstract 



PROBLEM TO BE SOLVED: To provide a liquid crystal display element with little deterioration of 
display quality caused by temperature variation by improving the temperature characteristics of the 
display quality affected by high hardness and low elasticity of post spacers or the like. 
SOLUTION: The element comprises a pair of substrates 1, 2 equipped with transparent electrodes 5, 6, 
sDacers 3 arranged between the pair of substrates 1, 2 to maintain the gap between them constant and 
a liauid crystal layer 4 enclosed between the substrates 1, 2. In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum of repulsion of the spacers 3 and the internal pressure 
of the liauid crystal layer 4 is always nearly 1 atm and the repulsion of the spacers 3 and the internal 
pressure of the liquid crystal layer linearly vary respectively with respect to temperature variation in the 
use temperature range of the element. 
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tt. ;Ug570-gKtci5(t^.ix^aAP*^. -*t<^ 
Sfi 1 . 2 "CWlRStifcl* Sl^ H B H ««$:aA L . ?S b b b 

[0079] »:IC, -fe;H¥ SrHf^ffifci" *!t«>C ?S 
B B B ^«^^i¥E-r4. ffE«F5:0. 3kgf/cm 
2 1 Ltz. ZC0fe„ X^—f 3 teW&3£&<?>#MlZ—& 

[0080] HixmzX OfWR UfcJWMSS^FOHr 
;HI{2 :s Ffe)ffl4 . 6 5jum. <i'^o* 0. 1 2itm^ 
£ £ k tfX't . «[A«^S@lWfflBtt^3 y h 7X h A< 

iS$(7)¥^il* ? 4 . 7 OjumTfcSi Cl<?D«® 
TJ4^^-^oHftWI<B0M«rc* § <^ fc ***** 
4. =5rfc, ftttx^-- yti. Effi. »«<oaf* 
(2, ±f£^fia$£$ft&k<7K-te&<, IS®*\ 3a 
mtLh 2 0jumtlT. $ W^ffi* 5 3 At m 

KLh2 0/imiaT. t f«OffM^S* { 5il/mm 2 
iaJ:2 0 0 01H/mm*iaT'C**Uf. X^-^ifi&S. 
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£fl:C-HN3afi£T* ft b n o 9}%*?tWt ft £ i: tf* 
[ 0 0 8 1 ] Jfcfc. ft:R;^-^£+2£tT5l1i£tt 

ipS#3/xmeU:2 0*emBlT. ^H^^*^ AtmW 
±15jumCrF. BriS!l* { 4Ann*Ja±14 0jLtm*ia 
T. X^-Wft £ O^flfr'S u mtU:2 Ojumkl 
T * ^/<—9-fl5jg^ft*»5ffl/mm*£Ui2 0 0 0ffl 

ft fc ^a3WR*«W*i J: ->T 

$M2£ivtoft. 

[ o 0 8 2 3 £fc , ±ii(r>m^MBii. x*<—*tt 

1Mb Wtfc^-^«IBEfl*:+»t*ft^* 4 1 

[0083] fc*vc, JdBHSfcJ: SfWSSiifciSfi* 
jj^f&SiSA^^O* CcolfWICftJSLst. tlT^ 
H 6 5- fflWCSJWft . H6 ( a ) {43iSi$0>»fi«7F 

l4^r*«»tiSS»LTV^..06 (b) {±{£fflTCOiS 
B B a ^^^«®$r^-f®t-J)4 . jg B B afl4*%ffiTT' 
c0ffcf8iRil8O£#>, -^Jf^jftk'KflsLT^ft. 
wmisr&i . 3 1> iltt U 4 wir 

[ 0 0 8 4 J 3 fcC. ±EJ18=J: 9ftll$*i*:v& B B B Sl 

^^$-2o , c^f>4o , c(Oftj§t'^aiS{c«u>;. Ja 

T, 07«rflH-vtttW4. 07 (a) , 07 (b) , 

07 ( c ) $-#fistt. otk, &Sic?fiK£fl:fc«k 
0. *%Bfl^l»?g a B B «^ : i L t=4tl»ffljt±^W- 

[0085] 5fc-f . 07(a) (Z. (*mfcn]&B 
Tli2 0*C) W^fcfettsaftllSSWRlBS:* 

■r. i<o*asTtt. *aEfc. *8fl*4<o£«i. 2 c 

fchfftEfl (WT. fc B B l4cortSt^. ) 

&£. X'*-' »T3#EfB$*iT^ft. 
[ 0 0 8 6 ] 07 ( b ) fc. 07 ( a ) 

B B B Jl4iortE* i tiJnt-cv^. 
[0087] ^mm<rmmiz^xii. x*— 9-3 «a 

W»ffiRti7. 0-1 0. 0X10- 5 ( l/K) . $ B B B 
14«j8UW?lo»M»a«Ha»i7. ox l o-M 1/ 



[0088] 0SC —%tk%E.?>TX'?). iS B B S^r^ 
4^F*]EP i U^- t3£0R^t)P r tnffl&?)— M 

&Ftt. HHWHvctt, *JHE*<1. 0kg f/ 
c m* T* 6 . UN ii 2 0 *C*> t> 6 0'C2 T W&fflWiS 
ST&ijtt. «WK4, 0. 3kgf/cmiH0. 7 
kgf/cm : ST-«0ffiH<0E*P2r^-f. 1 
li:. ?E B B B l4lc3D^I»E^-r : i:^*>}S B B B l4(7)rtEP i 
65* U -jjWMIL2tt^— frSfcittbftEfrffck 
^j|Miffim&£90X^-^30K&7JPrfc£5rf. 
J3TF. HtMBSI**: 0 OX*— 9" 3 <7>R&7) SJUKX-* 
— tcOK^PrfcP?^. 

[0089] iJeSJgKHlciJV^-Cti. ?g B B 140)l*lE 

B B B 1 4 OrtEh X^— f 3 PriiCioT^ 

[0090] j&SO±#tlt^L-C^ B B B «4 cortE* J ± 
ff-tft t . X^-^ 3 COR^T) P r (43ftH-***, *W 
^ttSiSSKffl ( 2 0'C*^6 0'C) T'Ji, f 

S^^-f-ti:. ?g B B B 14rt£0V^&EltT'-?-^^Pr 
lzJ:o-C^'5X««l , 2 Srrtffi!*»^# Lit-f T . ESS 

sftfcttjRfcSflrr*. *s*wt=. 07 <b ) izm-t* 

olc. ^-yl^57tc«J:-5-CiIS3ixl>^^S^J^k IBI 
[ 0 0 9 1 ] 07 ( c ) JC, «fi«55*?*H7 ( b ) 
t. 07 ( b ) (C^-f i 0 CSia^^Bl^^^'Sr 

^ai-r h t . ?g B B B ii 4 wrtE**^ t x^— 1 3 
^jprjuuairt-i. -r^t>*>. ^5iL^?a B B B «4(i. 
yxmm. 2bx^-^r3bm^mLts:i) i f>^m 

x. *ataw»^»asiifc*&'c , t>, 07 (cm^ 

^C7CWR« (07 (a) ) 

[0092] nsso^« 1 oitKPit ixmmmn-r 

<55rV\ f 1 5 OSrfflv^^-W^^^ 

^^>a«S5'fkt*ttSX y <— 9-«#!B£01 4l^L, 

0 1 5 izttmwm&m 1 5 1 co^Et 9- 1 5 0 

S»*ttf)Wffi*S?t. ffifit^SfcX^— tl 5 0* ? 

?s B B B i^iJ5iciie!T'#-r. ««^+*a* ? *#<^ 

[0093] dWClfcJi. 01 5tCt^SitTV^. BP 
i&#W<-- VtfW&frhffiiX Z b *7fit. z 
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±MbbUz. _b#UJHt*. J:-»t. JtlRWCli, tt 
[ 0 0 9 4 3 Z?>£ o t l/C , 2^Hit<0^©T'ti. 

fc. ^C, ±EiKBfl(Co^tfiSlEffl2:2 0' , C~6 0 
•CkLfc* 8 . *3SBj#w|^ttSj|tJ:fUf. 0*C~8 5 
•COiSfiiSHfcfc v i X*— WitS!? § 3 <I k #4 
1E$*VCV^. ftoT, ?S B B a Jf4<7)l*lEkX^— ?3<D 
RJfctJ P r k#?R±U B.o^ix^WW^mfffc^L 

H B B ^^^ctiffl^CJ: , )ffifflaS* ^ M^^ , ), Steffi 

[00 9 5] 4fc, £<0tS*. -te/WiOtf £>o£tf£t 
*£i:liSn&»-»fc. 4fc. **«££tSC:kifta>-5 

[0096] ^mcom^m^comvF^- Ht±. m 

g;££*ll> I PS (In-plain switched) F. TN 
F. STN (Super Twisted Nematic) : &— F, 5£ 

^k £6 7- -75 »/?t-H(NB) 
jiL.e^Kk^&/-^ , J-*V^ ht-F (NW)C0 

^LTJi. ^attfMBJBTIi. */L30 0ffl/mm 2 k 
Lfctf. ^/Ll 0ffl/mm i! *^^Jl2 0 0 Oil/mm 2 

k. -b;Uff*^-tfto^tf>tw{±. JCE^J EPSdb* tc(5 /C 
b'A*<— t*»tH\ ISttii ! i<^l ffiiWfeiSS 
*^i«fflB^:;UI?^5fck'S:£kTb4 3. ZftX? 

gteiiMT'S) h . itz. 2 0 0 0 ffl/m m 2 

i k . attTli^^— t^B***®! k 



+n%&$hZb^$lX'hh. tfz. Brtfcfcwc. 
3S£ 2a^W±ft^^— 5 - k iff 

[0097] a^afico^SrCli, X^.-^roy— SPi L < 
{S^S36«5MtS» S . jS B H a W4$r gMKil 

A1"SlSCfcv^T, S«IBIt^— K0. 3kgf/c 

tfft. Stt&fc'fcffflMfctSikfcJ: 1 ^ 0. lkgf 
/cm'Hl. 0kgf/cm J 4'Cft^- : S:lfBEt«t 

-j-ciPJ^fcissi-riifiji). 

[ 0 0 9 8 ] £ £> fcli . tf-wSHiaiHft Zl&fct S 

m&m^?n&nmik!w4cr)\*iB.<ommi,z£ ] o 

*J10. lkgf/cm'Kl. Okg 

[0099] t»fik LT . 4*»OJKBTIi, 
T ? U 'J vHt^ ft I. ^ F Sr ffl 

•ft^ft. #y vn^f-f yjfeK'j-e-fl:^*. ^yxf-v 
y ay? ij ^? — . si? y ^ ^ 9 >?kx y -Ht^flu^ 

[oioo] ttz-mm<mmx-\t. iMmmzwi^x 

•/ ^s«tcruxftkt-x^.— tsr^LT hnmzm 
wsimx'hz. 

[0101] ttz. *H*SOJBffii-C'{i. *7XSS5-ffi 

^7 7-Xvy3yjIB?£ffl^£a-S iTFT«. 

ffifi^y^yayTFT^R, ^r--M-J;?>S? B i^ 
yi/ynyTFTSS. 4^ASHHSKi:ifSrflfi<0*a"C 

FT F D^MSiiftZSflT ? r -f ^ F y ^ x« 

[0 102] 4fc. ttiiv—~? 4i\s9-<rM% 
&co&X&i l zmi£.lXi>£\\ Z<?m. Ztibnx^- 

TOT**. 

[0103] ( 2)09 (iHJfiO Jg® 2 
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&$b b b s^^bt®0"C'*>&. *§m<mmx't,i. w. 

B B B Ji4CfUT. m.¥ B 2 0tn^-?^)9X2 l&b 

wm^m^tz z t izimm z . -? y ? * 
2 m, 3x.m*mav;commiii-hmft?ik£®> 

X'hh . «A2 0 14. W&i +fc*WR 
fc#tS1-|>?£B B B, *^l47kffi^*tSrti»?S B l* J SvHc 

?KA2 0 k*4J^"7 h 'J 2 1 1 tf)*flUt*J4. fcfc 

[0104] £*> j a znftttmmikmmTX' 

4^«^2fcffi*l«H t 4M^^*bJ***tt« * 

nso^st 1 1 naott^x^-^ 3 Sr m v 1 1 

C0T14, figffliaKKHl 0'C*»A>5 0°Ctf-b;Hi* { % 

-•cue ^a*p a n fi^«-^- 1 . * fcRWsa 

b b b t -f -f fflj^C t> <£fflia£3eH 1 0 K&b 3 5 'C 
fc. fc*J. ft5^fxS$ B B B 12 20#g(4, 

i fc fc 4 0 «^^h5S?S b b b 1 2 2 . 
[0105] i?mfcnW&2X'\±WffliWfiZfi7 x& 

x. ft*ci ) L<{4i^«cox^— rz&fS.Lxhmtffl 
mx'hh. T77-4f?hv?xm.bLx. r 

■fex^y^ynyTFTSS. fs^rD-tx^y^ya 

.■KU^ij3yTFT»R. »K*''f*-KTFD 
fc-ft«£ftl>3i§i L £7?T -f 71 h y ^XSSIE&i' 

[01 06] rn-/x?y3>fari/0^rt 
bmm-w&tt m Lfzmm-^m^hti 

tflcMLX^h&ft. TFTBlSMKb'izlttmthXo 

s^fctio. s^yh^b. wPKi«iB5rirc. §' 



[0107] mm^mms) mio^mmcommsiz 
m&mgk&sm^wiwmx'hh. *nst^®3<?) 

StfWUiaWi , UttOJBfB 2 ti t fcJttWMttH 

«JMH*** fcfc v »T , x^— *<7)??W'h $ (tiil4il 
*A?fcJ:l>«5*i»5J&*£fc*. -^4, ttiffltSM 

fcufcrtT&S. ZOtztb. Higco^S 1 t'i4(SffliaS 
i-4i^* 5 S)l>. JJERBS:J»«-f * 

*>f>IUS^® 2 4 0 fcWfcJjaBta't-irc 
ft-5-$^S43ttg^$^TV^S. Mitf. 

^— «rc* jbffl 0 ««K«:5ato»« 2 4 0 1 

i^fflfflgeffltt4. iKAS^^^ffl*^ 

-^wict4. &&i§j£&mi±. ffifflia£ieB4y 

t,jSv%iaSEHt=5rl.. =Srfc. S^^titSffiB B Bl 2 2 

<«!i4 . a^ft^^ts^BW nam t m?h 
z.wh. -ttmtmzmftTmmfcbmiktfmnmiz 

sawsawt i oa^tsiiBfltira^s-frT , m^b 
?b i mmz-tz z bizx wiHwmtoRJt 2 2 

[0108] OT. *HMO^E3{C^i.?Sa B B*^^ 

[0109] H10 (a) . HI 0 (b) . HI 0 
( c ) . WTlc^ ; 5:i H ^-(Ww4 0 . 

[0110] 5fe"f . 010(a) CffiS 

■C142 0-C) <r>ik$i,zmmi B m^?n#M£* 
■t. znttm-ii* ±%£.bm£#m2 2<r>#?z : 2m 

1, 2fc*W*Efl (OTs aJW^rtEi:"f*. ) t 
OMcoE^l *«WBI A* <^> 2 ftOXf y 1 . 2 izMh 

[01111010(b) fc, H10(a) (Ofti&tfM 
tf)«Ufc«««?t«a (*Hil£0^ffi-C{i8 5-C) 

(4, ».{c4 0vSB B BJB[*lEA J tiSaL-C^I). 
mzlk^Xte^— t3^)»B3SfiS»i47. 0-10. 
OxlO" 5 (l/K) . jgB B a W4^ISi55S^I!(l47. 0 
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xi o-* ( i/K) . u^Fvhu^x2 \nmm& 

fc. »A12 2 Ci3tt*jafi2 0 h.Wt=F* hV?2l 
3 RtfitJH 1- ? M) ? X 2 1 4>$5Uil5 1 ^ 

[ 0 1 1 2 ] 01 1 1. -fe*rfRffOTTOaJHSjp* 

AEP i i:.*^— V3<0&3tJ)P r tnffl&n—fflv-K 
■f. H. HHfcJHvCli. Okgf/cm 
Ultt |±2 0 c C*^6 0'C^T-OKHcO 
iUSTSrS^t. tiflfti. 0. 3kgf/cm»H0. 
7kg f/cm 2 rat'<7)iEH^ff^P^^. * 

«ra#<oj«wsiRKJ:<i». ox:a»&8 5xw>ii*e 

H, 0. lkgf/cm J K0. 9kgf/cm J tf)E 
fllfflfciivvcfc. Hll kH^l^r'J— T^^HSSr^f 
£fcjW«ESirO*4. 01 lCJ^t. %R 

U -$JillL2ti;X'<.-^3lwiDt>SE^)-t : Sri5' i 5* 
&^J>fc90;*^-?30R&:fiPr£jjr$-. tlT. 

0 OX'*—? 3 <0R?fc:*J £ 1 3 

<7)R^Pri:D?^ 

[0113] _fc.f£t&8&lltfc^-m. SIHrtEt* 

I*lJE b ?s<—yr 3 ?>W.W) P rblz&iX 7<£vEBw*fiii 
LTV>I>. 

[0114] ^ojjPKcttWLT^irtEtf-tJr-r 

IRIiZtSlll 2 0-C~6 0*C«0ft#fflJSEH"C'{±. X^- 

—Wi. «M2 2rtWfc*WT**>RJfcfcPrfc:,fc 

010(b) iz^tio 

[01151010 (c) Kittfiaa^SrHl 0 
( b ) t=SUfcWa«!l^fe«a4'C*afcfiT$-W: 
*SS£jjrf. 010 ( b ) teSrf «k dt«jS«®^?5 B B B 
SKr*? fcftflti t . «M WBE*W^L^— 9- 3 

2te, #5X*K1. 2fc;v*-?3fc* t ttfc:«ltL i 3r 
#£>iR8i-fl>. zcotctb. ?S B s B 12 2(i, iftBWciot 

t » 0 1 0 ( c ) C^SfiS i 3 fc. ^Kx^tfJB 
(01 0(a)) ic^S. 

[0 1 1 6] tLt. Xt- tK3Wt**ffl^»t*Uf 



[0 1 1 7 ] ifc. SIHfcnSH^iMESrfia (flilf 
0'C) iTKTStfifc. }S B B al<7)JI^Tc(3:M^f 4 
ro^Tt, 01 0(C^-tJ:dtCX'<--t3^)R 
^PrCtoT. $A1 2 2 OJI^T c aMtCftfc 
itS. «rJ3. fflSWHteTfc. «All*lBi#£U & 
A*P**li. JBUllrtEkx^— t^)R**P r fcfc 

[0118] JSLhOj: 9-3*«5PffiWfcffi* 
RS±-f'?)^k* s "C'#.5>. *Htt^3B"C'(±. i£A 

Bj^^'5xa«ffci)3S3ia^?s B B B R^«^ fc fc Rffl 

£^!>RStS<WaftT^£fl§l£-f 5: fcaiTC* 
I). 

[ 0 1 1 9 ] ifc, R«fflO«ft*5yiH l S:li*tifc 
*>Kli . SgB8S& 6 toft 0 ca*fcWMW3 n^RS+H 
**l^R«««=TFT3)HF*»fe«E** 

[0120] fe(c. JJEHIHlcfcvvai, iSSS 

3 OR^^l P r b tmtE I . efflftzXE. b * L 

[0121] ULt, *JHBfcov^B«|s5rttSS*ffofc 

Vh'J^ ^ +CJSJHftWMftt I N C A P ( Nematic-Cu 
rvilinear-Aligned-Phase) JgcOftbOC 
B£-fl»?S B 3 B +^S;^i L 'ffc^* i 3»SBIBItt 1 1 < lift 
/jveaSttt^tttiPN (Polymer-Network) BmZR 

[0122]4fc. ±CSafcO»JB2 , 3Ttt*4hFI9 
IE*i:fg B B B«MO^«^^«SftAaic<k 0?S B B B ** 

[ 0 1 2 3 ] ±IEWlW)«Wl~3Ttt, 

V7xmfo<?>m&±iz.mm<r)*m£m^x. x^-^ 
m$.Lxi*fim&x-hh. t9t<7-?y» 

JXSM.b IX, 7t/W7rXTFTS«cofl!2, Mb® 



(12) B2 001-13506 (P2001-13 55 



{CJ:»)ttJWkSiifcHfJ>''J3yTFT»R. 4fc, 9 
■y-f *- FT F D tihZM^mrr^ r -f 7v 
h U 7 if k TiSftT" a -t x i: OflHB C J: 9 H 

[0 1 24] ifc. ±faHSfecr)^l-3T'{i. gffl*» 
[0 125] 

ft**** . vvbi?>4. fiSB#0«fflt't>® 

h. 4fc. mi§&f(Q&mX'i>*>umi±y<?)%\\ **p D o 
ficO&#&&B B BSU^^£gfttl>^T'J>&. 

t £ w fc v v ^p D n fi<7) « v > «^^gSS?g B B B 

h <J 7 L < (±»[»l««^5g*SPC ft«t, 

W#Sjc#w;^— 9 fc-fW&JftL-CiK ZtlzX*). ft 

?#*>. 

[ 0 1 2 6 ] 4fc. iWH^MBfflaUl***^**^ 
[0ffiWjS#=5:i5iBB] 

[01 1 %M<7>Bmi iz^hm&^m^^simmvh 
[02 ] ssmpmbjbi c^im^m^m^mm-mm 

X'hh. 

[03 ] Hifcco^Jgl tffiSiKAS^R^fcffifflSiiS 
XI- 9 O^fcWiJitSfctfKOH'C* S . 

[01] 



[04] X^-lWSSBflfc inta?**. 

[05] x*t— m^&mzwtji-rhfziibomx'hh. 

[06 ] ||ttO«JBl (cflitiWWi^JR^SrSift**^- 

2 0 • c o&%£&£ Lfc fc * »«»&RWt sstfttfo 

0TS>?>. 

[07 ] Htt<0»JBl fc&SnS&^&^fcSffl*^ 
0" C^iSa^)IB«t«SLfct&wKSSSrSi H -HtSfc 

[08] ggfgOJBJB 1 * iRal^^F-K *5 V VC , - 

}j P r i: oW^k^t^v ?X'h h . 
[09] HSSOJB©2Cc^l»nSB B B^S^Brffi0t'J) 
S. 

[010] ^St^®3lcfe(t2»?SH 3 B**# J FtfcV^ 

[011] H)l|<7)^3tfcWI»?SB B B»*«^CfeV^ 

T, -^§!JEOT-t-c7)?gB B B*^^^* 5 mSOi B JSEH 
T-#^tf&&£ft6^^?8B B B/Il*ffiP i i^- 9 
COR^P r t^Ha(S5:^:t^'77T'S>& < , 
[012] ^*^|fi0-n5B B B^«^Hfclt-S®ffl^S^ 

[013] tS*^Oft^^-HSM?S B B B^^^Cfcltl» 

[014] mmvBB 1 fcittsjtt^jostft*^*? 

[015] XffiDJglB 1 JtlB^aJI***? 
CfcwC, -^f^^TX-^WLh^f^l-iM'^.^ 
SEaT'#S5.t>'KjS?iti.^^B B B «l*lEP i k^ 
^— WRf&J Prk oM^^t^v^X'tb h . 

1 . 2 : S« 

3 : X^— 9 

4 : ?Sb b b1 
5,6: 

7 : 

2 2 : SWHHUMiSfiJB 



[04] 




9 4 3 
1 



w* * 7,1 



Li JiiiLi 



1/ 
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[05] (EI 6 ) 
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[011] (0121 
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[015] 
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